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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high-voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
wells. 
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(57)Pe4>ep«T 



ripezmoxeH cnoco6 pa3pa6oTKw He<t>Tera30Bbix MecTopo>»caeHutw h 
yBe/inseHun CTeneHU ui3B/ieseHnfl He<t>Tut h ra3a, cor/iacHo KOTopoMy b 
CKBa)KHHax, npo6ypeHHbix Ha MecTopoxneHnn, pa3MewaioT 3/ieicrpoAbi, 
repMeTH3npyioT hx naxepaMn i/i noaaiOT k 3/ie»crpoAaM nepeMeHHbiui, nocTOAHHbM 
\asva nMny/ibCHbiut tok BbicoKoro HanpqxeHnq, 0T/insaiomui/tcfl TeM, mto 
CKBaxuHbi repMeTH3npyioT naKepawiH Ha ypoBHe kpob/ih rinacTOB, \a noc/ie noflasw 
3/ieiapMHecKoro To*ca pery/ii/tpyicrr napaMeTpw Toxa n HanpnxeHnq n/tmn B3auMHoe 
pacno/ioxeHne 3/ieicrpoflOB ana o6ecneseHnq B03HMKHOBeHWfl 3/ieKTpnsecicoui nyrn 
Me)Kjay s/ieicrpojaaMi/t, pa3MemeHHbiMn b, no MeHbwew Mepe, onHort cicBaxutHe n/in 
Mexny 3/ieKipojaaMn AByx cocenHuix cKBaxi/tH. 



HCKJnOHHTEJIBHO JlflH UEJIEfl HH<t>OPMAIJHH 



Koafet, EcnaobayeHbze juix otaHateHHa crpaH-uieHOB FCT Ha THTyjiLHLXx jracrax 6ponn>p, b KOToptix uy6jiH- 
Kynrcx MeawyHapaflHLie aasBKH b cootbctctbhh c PCT. 
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Cnoco6 pa3pa6oTKM He<(>Tera30Bbix MecTopoacneHMw 
n yBe/inseHnq cTeneHM n3B/ieseHnfl He<t>™ n ra3a 

M3o6peTeHne othochtch k 06/iacTn ropHort npoMbiujjieHHocTw, a nMeHHo, 
k cnoco6aM pa3pa6oTKn n yBennseHnq cTeneHi/t H3B/ieseHnq no/ie3Hux 
utcKonaeMbix H3 3eMHwx Heap h, b nepByio OMepezib, He<t>Tn h ra3a. 

npenmecTBvioLiii/ifl vpoaeHb TexHu.™ 

H3BecTHbi cnoco6bi pa3pa6oT»cw i/i yBe/inneHUfl cieneHU M3B/ieMeHHfl He0Tvi 
n ra3a H3 n/iacTos MecTopoxfleHMw c noMOiubW noflann b ruiacTw ropflseii Bona 
nnn neperpeToro napa Ana noBbiiueHnq BHyTpun/iacTOBoro aaB/ieHUfl n 
TeMneparypw, hto noBbiiuaeT npiiTOK He<|>™ w ra3a k CKBaxuHaM, npo6ypeHHWM 
Ha n/iacT. Taw/ie cnoco6bi HB/iaioTCfl BecbMa TpyjaoeMKHMn n no3Bo/iflioT 
yBe/inMHTb deneHb ui3B/ieHeHHfl Hecfc™ n ra3a ToribKO Ha 10-20%, hto flBJifleTca 

He/XOCTaTOHHblM. 

Han6o/iee 6/W3khm aHanoroM . npeanaraeMoro n3o6peTeHnq nsnnejcn 
3/ietapoTepMMMecKnii cnoco6 jao6wHH He<J>Tn, BtcmosaJOtuuM 6ypeHne Ha 
MecTopoicQeHnn cxBaxnH, pa3MemeHne a hmx 3/ie»apozio8, repMeTH3auwo 
ocsaxMH naKepaMM n no/iany k 3/ieinpoxxaM 3/ieicrpnHectcoro tok3 (cm. naTeHT 
CUJA No 2795279, 1957r.). ripn npoxoxneHuu 3/ieKTpnsecKoro TOKa sepe3 
nponyKTMBHWM ruiacT npowcxoflm pa3orpes anacia c noc/ieayiomuM 
TepMnsecKMM pa3noxeHneM ropjoswx BemecTB c o6pa3osaHneM xoKcoBoro 
ocTaTKa. Oah3ko stot cnocoG Tactce ne o6ecneHHBaeT aocTaroHHoe yBe/inseHne 
cTeneHM w3B/ieHeHuifl He<t>Tn, ra3a n apyrwx no/ie3Hwx wciconaeMbix H3 rwacTOB. 

PaCKPblTVie H306P6TeHHB 

3anaMefc, Ha peweHi/te kotopo* HanpasneHo HacTOfliuee n3o6peTeHne, 
fls/iqeTCfl noBbiiueHMe 300eicTMBHocni pa3pa6oTKM He0Tera3OBwx 
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MecTopotcneHMM 3a cneT 3HaswTe/ibHoro yBe/iuseHuq CTeneHw u3B/ieHeHnq 
He<t)Tn, ra3a w npyrux nojie3Hbix MCKonaeMbix H3 n/iacTos. 

nocTas/ieHHaa sanana peweHa e cnoco6e pa3pa6oTxu Hect>Tera308bix 
MecTopotcaeHUM, KOTopbiw BK/iK5saeT b ce6q cjieayiowyio noc/ienosaTe/ibHocTb 
5 onepaunui. B CKBaxuHax Ha Hec}>Tera3080M MecTopoJKjnteHnn, npo6ypeHHbix no 
noHBbi He<t>TeHOCHoro (ra30HOCHoro) nnacTa pa3MematoT 3/ietapoAbi, 3aTeM 
repMeTH3upyraT CKeaxmnbi c noMoiubio M3eecTHbix ycTpotfcTB - naxepoB Ha 
ypoBHe xpoBJiH n/iacroB, n noaaioT Ha 3/ie>crpoflbi nepeMeHHbiui, nocToaHHbM 
\asua MMny^bCHbiui 3/i ejcrpHHec k\av\ tok BbicoKoro HanpqxeHwq. 3aTeM 
10 perynnpym napaMeTpbi se/iusuHbi to tea \a HanpqxeHwq w/wnw B3auiMHoe 
pacnonoxeHne a/ieicrpoiiOB miq oSecneneHnq B03HHKH0BeHwq SJietapi/isecKOti 
Ayrn Msxjxy ajieicTpozxaMu, pa3MeineHHUMw a, no MeHbiuert Mepe, oahoh 

CK8aXHHe Me)KjQy 3/ieKTp0flaMM AByX COCeiXHUX CKBaXUH. 

B KanecTBe anetapoaoB MoryT 6biTb wcno/ib308aHbi o6caAHbie Tpy6bi 
15 CK8axnH, Apyrne MeTan/insecKne KOHCTpy«unu CKBaxwH (6ypoBow cTas. ctss 
da/ibHbix Tpy6 u npyrwe). ui/ii/i cneuna/ibHO pa3MemaeMbie zyiq 3tq\a ue/in 
3/ieKTponpoBonaiune KOHCTpy<unn. 

B c/iynae, ec/in Heo6xoni/iMo yse/innnTb CTeneHb n3B/ieHeHi/iq HecfcTn, ra3a 

TO/lbKO i/13 OAHOW CKBaXWHW, TO TOK flOflaiOT TO/lbKO Ha 3/ieKTpOflbl 3T0M 

20 CKsaxuHw. ripn 3tom sneKTpuHecKyio ziyry uenecoo6pa3HO 3axnraTb 
nocpeacTBOM pacn/iasneHnq BCTaBKW Mexny 3/ieKTpoaaMn n/in pa3sefleHneM 

KOHTaKTOB 3/ieKTpOflOB 8 3T0W CK83XMH6 C OflHOBpeMeHHbIM nOBblUjeHHeM 

HanpaxeHMfl noaaBaeMoro too. Ec/ih o6pa6oTKe noasepraeTcq secb n/iacT, to 
sneKTpunecKyio jayry ue/iecoo6pa3Ho 3axnraTb nyTeM npeaBapuiTe/ibHoro 
25 pa3orpesa 3/ieicrponpoBOAHaro c/ioq n/iacTa i/mn nyTeM npoSon npoMexyTKOB 
Mexay 3/ieicrpoaaMw asyx cocennux cKsaxwH npn noBbioieHnn HanpqxeHnq Ha 

HMX. 

fla/iee, nocne 3axnraHuq 3/ieKTpwHecKOw nyrn b nepabix aByx coceAHnx 
cxBaxuHax HanpqxeHue 3axnraHi/iq sneKTpusecKoti nyrn moxst 6biTb noaaHO Ha 
30 3/ieKTpoflbi. pacnonoxeHHbie b apyri/ix coceaHux CKsaxuiHax MecTopoacaeHHq, n, 
TaKHM oopa30M, 3axnraioT 3/ieicTpi/iHecKMe ayrw Mexay coceaHWMu 
CKBaxMHaMn Ha pa3/iMHHbix ynacTKax MecTopoxaeHuq. 3aTew 3/ieKTpnsecKne 
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Ayrw nepeMemaioT b npodpaHCTBe n/iacToa b Heo6xoAHMOM nopHQKe n 
noc/ieAOBaTe/ibHocTn, Arm Hero noAatoT HanpaxeHi/te 3axnraHi/ia Ayr Ha 

3/ietCTpOAbJ HOBbiX COCeAHHX CK83XHH MeCTOpOXAeHHfl H OTK/NOHaiOT HanpaxeHue 

MexAy TeMn cKsaxuHaMn, Ha kotophx 3/ieiapnsecKMe nyn/i yxe rope/in. 
floc/iejaoBaTe/ibHOCTb noAicnioHeHnq hobwx cKBaxnH k npoueccy ropeHH* 
aneicrpuHecKnx Ayr b rmacrrax onpeAe/miOT jih6o wcxoaa t*3 bo3moxhoctvi 
paBHOMepHoii o6pa6oTKM wmh Bceft n/ioiaann rmacTOB Ha AaHHOM 
MecTopoKZieHMM, jiw6o B c/iynaflx cnoxHbix reo/iornHecxnx ycnoBim* 3ajieraHHfl 
n/iacTOB MecTopoKjaeHMfl hcxoa* H3 ocoSeHHocTeti 3a/ieraHHfl nnacToa. 

BpeMfl BHyTpwri/iacTOBoro ropeHwa 3neiapuMecKHX Ayr hs pa3/ii/iHHbJX 

MeCTOpO)KAeHMflX 6yAeT pa3/lHHHWM 8 3aBMCHMOCTM OT (JjHSMKO-MexaHWMeCKMX, 

sneKrpuHecKMx xapajcrepucTHK n/iacTOB, cocTasa n BHAa no/ie3Horo 
viCKonaeMoro, HanpaxeHHO-AetfcopMi/ipoBaHHoro cocTOAHUfl caMux rmacTOB w 
BMemaramux nx ropHbix nopoA, reo/iorwnecKHx ycnoBuiw 3aneraHwfl anacTos n 
paAa Apyrux cfeaicropoB. B Ka)KAOM KOHicpeTHOM c/iy^ae BpeMa ropeHwa 
3/ieKTpnnecKnx Ayr MexAy coccahumh CKBaxuHaMw a n/iacrax MecTopoxAeHnw 
ycTaHaa/inBaioT axcnepuMeHTanbHbiM nyTeM c OAHOBpeMeHHbiMn 3aMepaMi/t 
BHyTpun/iacTOBoro AaB^eHMfl m TeMnepaTypbi, a Taiotce nyTeM ziaSopaTopHoro n 
MaTeMaTunecKoro MOAe/ii/tposaHWfl AaHHoro npouecca s 3aAaHHbix yc/iosi/rax 
ann AOCTuxeHnq MaKcuMa^bHoro 3<t><t>eKTa n yBe/inseHna cTeneHu n38/ieHeHna 
no/ie3Hbix ncKonaeMbix n3 rmacTOB. B Heo6xoAHMwx c/iynaqx B03MOXHa 
MHoroKpaTHaw o6pa6oTKa ruiacTOB 3/ieicrpi/VHecKHMui AyrawiH nepe3 
Heo6xoAMMbie BpeweHHbie nHTepsa/ibi noc/ie nHTeHCMBHOM ao6wmh no/ie3Hux 
ncKonaeMbix W3 rmacTOB. HanpuMep, hto6w noAAepxaib 3aAaHHbie win 
Heo6xoAHMbie AaB/ieHua n TeMnepaTypbi He<})TM h ra3a b ruiacTax Ana 
Hau6o/iee no/iHotf wx OTKasKM w3 MecropoxAeHun. 3to oco6eHHO aKTyajibHO b 
c/iysae ao6wmm i/t3 onacToe ba3kom He<t>TM w/im npn oncasKe ra3a H3 
s/iaroHacbimeHHbix CKsaxwH c hh3khm rmacTOBWM AaB/ieHueM, tbk ok rasoBbie 
cxBaxuHw b Taici/tx c/iysaflx MoryT caM03aAaB/iMBaTbcfl boaom, nociynaioiueti 143 
rmacTOB BMecTe c ra30M. 
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flepeseHb <fenryp MepTercefl 

CymHOCTb n3o6peTeHwq noflcHfleTca Ha MepTexax, rue: 

Ha <t>nr. 1 n3o6paxeH pa3pe3 MaccuBa ropHux nopoA, cxeiua 
pacno/ioxeHUfl naKepos n 3/ieicrpoA08 b dcsaxuHax v\ npouecc 3axnraHnq 
5 3/ieKTpuiMecKOM ayru; 

Ha ct>nr. 2 npwBeaeHa cxeMa nepeMeiueHi/ifl n pa3sopoTa s/ieiapusecKnx 
Ayr b npocTpaHCTBe nnacTa Ha MecTopo)KAeHMw no/ie3Hbix ucKonaeMbix. 

BapnaHTbi ocviiiecTB/ieHUfl M3o6peTf>HMg 

Ha HecJ)Tera30BOM m6ctopo)ka6hmh (<J>nr. 1 ) n/iacT 8 noAaB/iatomeM 

10 60/ibiuMHCTBe c/iysaeB nMeeT c^oxHoe anowcToe cTpoeHne n coctoht H3 
ra3QHocHoro cnon 1, He<t>TeHOCHoro c/ioa 2, BOAOHOCHoro ono* 3 b nosBe 
nnacTa, oAHoro win HecKO/ibKnx nporviacTKoa 4, pacno/ioxeHHbix b 
pa3^nMHb*x c/ioax nnacTa h, name scero, nMeraiuwx 6o;iee Sbicotcyio 
s/ieicrponpoBOAHOCTb. neM caM ruiacT. Ha cfcur, 1 un<t>pow 5 o6o3HaMeHbi 

15 naKepbi, KOTopbiMw ckb3)khhw A h 5 hbagxho repMeTH3npyioTCfl, hto6w 
nepekpbiTb AocTyn KucnopoAa BC3Ayxa b nnacT 8 npouecce ropeHna 
3/ie»apMMecicMx Ayr. KpoMe sToro, naKepw c/iyxar Aflfl raiueHUfl b CKsaxuHe 
3/ieiapornApaB/insecKoro yAapa. B03HHKaiomero npw pa3xnraHwn Ayrn b 
KaxAow oTAe/ibHOM CKBaxune. naKepw i43BJieicaiOTCfl H3 cK8axnH noc/ie 

20 oicoHHaHuq o6pa6oTKM n/iacra 3/ieKTpwHecKWMw AyraMi/t Me>KAy coceAHUMM 
cKBa)KMHaMM, a ao 3Toro c/iyxaT eiue h 3ar/iyujKaMM a/ih He^TM u ra3a, 
AaaneHne n TeMnepaTypa kotopwx noc/ie o6pa6oTKw rinacTOB 3/ieKTpnHecKHMw 
AyraMn pe3Ko B03pacTaeT. 

06caAHb*e Tpy6w 6 b oTAe/ibHux c/iysaflx Moryr 6wTb ncno/ib308aHbi s 

25 KasecTBe OAHoro W3 3/ieicrpoAOB, hto HMeeT Mecro Ha CKBaxwHe A. 
SneiapusecicMM tok mox&t Taiotce noABOAWTbca k 3/ieicrponpoBOAHOMy cnoio b 
n/iacTe no CTaBy n3 MeTa/i/i usee kmx Tpy6 14, 6ypoBOMy ciaBy v\s\v\ APyroiviy 
3/ieKjponpoBOAHOMy o6opyAoaaHn»o cicBaxnH B cKBaxwHu Moryi 6biTb TaKxe 
ycTaHOB/ieHbi cneunaribHbie a/ieicrpoAbi 7. Ha 4wr. 1 unc^pow 8 o6o3HaseHa 

30 3^e<TpnMecicafl Ayra a ocsaxuHe A MexAy 3/ieicrpoAOM n o6caAHOw Tpy6ort b 
KasecTBe SToporo 3/ieinpoAa npn ee aaxwraHMM To/ibico 8 oaho* cKBaxwHe A, 
un0poM 9 o6o3HaseHa a/ieicTpMsecicaa Ayra b npeAe^ax n/iacia Me)KAy abymh 
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coceAHHMH CK8a)KMHaMM A n 6, a unc&pow 10 - 3/ieicrpnHecKafl ayra MexAY AByiwq 

3iieKTp0flaMM 7 TO/lbKO B OAHOM CKBaXMHe 6 npM MCnO/lb308aHMM n/ia8KOM 

BCTaBKM. coeAMHflioiueii 3/ieiorpoAbi 7 A/iq 3axnraHwq Ayrn. BwcoicoBo/ibTHbie 
Ka6enn 11, nepeAaioaine tok Bwcoicoro HanpqxeHnq Ha a/ieicrpoAbi 7, 
5 noflcoeairfHeHw k nepeABHXHbiM nHAyKUViOHHbiM eMKOCTAM moiuhwm 
KOHAeHcaTopaM, w/iw ncTOHHwcaM HMny/ibCHoro HanpqxeHuq 12 a/ia 
HaKormeHHfl 3/ieicrpi4MecicoM sHeprnn Ha noBepxHOCTn 3eM/in n pa3MemeHHux, 
HanpuMep, Ha tuaccw asTOTflraseM. B csoto onepeAb, nepeABwxHue eMKOcm n 
hctomhmkm HMny/ibCHoro HanpaxeHUfl coeAHHeHbi c nocToflHHOw /ii/iHwei* 

10 3/ieiaponepeAaM 13 A/iq nocTowHHoro Haicon/ieHHq n noAAepxaHwq npouecca 
ropeHnq a/ieicrpMsecKHx Ayr b rwacTe. Ann 3axuraHwq \a noAAepxaHnq 
3/ieirrpnHecKMx Ayr a n/iacre ncno/ib3yioT TaioKe i/ictomhmkh nepeMeHHoro too 
npoMbiuineHHow sacTOTw. 

Ha <t>nr. 2 noKa3aHa noc/ieAoaaTe/ibHOCTb noA*cnK34eHM« hobwx ctcBaxwH m 

15 oTJcnioMeHMfl npeAbiAymwx cKsaxnH, mokay kotopumh n/iacr yxe o6pa6oiaH 
sneiapuMecKMMn AyraMw, rAe 3/ieicrpoAbi CKBaxnH 1 yxe oTicmoneHbi ot 
hctomhukob noAasw too BbicoKoro HanpaxeHi/ia, 3/ie»crpoAbi CKBaxi/tH 2 
noAioiioMeHbi k hctohhwom ceTVt to kb. BucoKoro HanpqxeHMq w MexAy HHMM 
ropqT sneKTpunecKne Ayrn bo sHyTpurxnacTOBOM npocTpaHCTBe, a cmioBbiMw 

20 jimhhbmw noKa3aHO pacnpocTpaHeHne 3/ieicTpnMecKoro no/iq. CicBaxuHbi 3 
noAroTos/ieHbi A/ifl 3a>*a/iraHnq b hmx 3/ieicrpuMecKwx Ayr w nepeMemeHuq nx bo 
BHyTpnanacToeoM npocTpaHCTBe b Hanpas/ieHnn, yxa3aHHOM cTpe/iKaMu. B 
c/ioxHux reo/iornsecKnx yc/ioawqx 3a/ieraHwq anacTOB 3aAaioT Heo6xoAUM«M 
nopqAOK \a noc/ieAoaaTe/ibHocTb o6pa6oTKM ruiacTos MecTopoxAeHUM 

25 3/ieicrpnMecKHMM AyraMM. 

FlpeA/iaraeMbiw cnoco6 pa3pa6oTKM He4>Tera30Bbix MecTopoacAeHuvt n 
yBejiwseHnq cTeneHM H3B/ieHeHuq He<t>Tw, ra3a n Apyrux no/ie3Hux HCtconaeMux 
H3 3eMHbix HeAP npMMeHqioT c/ieAytomuM o6pa3ow. 

Ha /iio6bix MecTopoxASHMnx MoryT nr/eTb MecTO ABa BapnaHTa cwTyauwM. 

30 riepsaq cuTyaunq • KorAa Ha hobom MecTopoxAeHww noane 6ypeHnq cepnn 
pa3BeA0MHbix CKBaxnH Ha n/iacT cTaHoanTcq M3BecTHO, mto aaB/ieHne He4>TM win 
ra3a b rmacTe HeBbicoicoe. kjim uMeioT MecTO Bq3Kne He<t>™, Tpe6yiomMe 
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paaorpeea, i/uim xe MMeiOT MecTo BbicoKne MexaHUMecKue HanpaxeHMH b cbh3h 
c 6o/ibUJoii r/iy6nHOM 3aneraHnq anacia, KOTopwe npnBO/iflT k 6bicTpoMy 

CMblKaHMKD TpeiUHH H nop 8 OKO/lOCKBaXMHHOM PIpOCTpaHCTBe H CHUXeHHIO 

ae6nTa cKBaxuH. 8 3tmx cnysaflx npeA/iaraeMbitf cnoco6 ncno/ib3yoT nepea 
5 HananoM SKcnnyaTamw HOBoro MecTopoxAeHHfl. npwseM Ha pnae yvacTKOB, r^e 
nnacT yxe o6pa6oTaH 3neKTpHMecKMMH ayraMM, MoxeT HanwHaTbca 
npoMbiiuneHHafl Ao6biHa t a Ha ocTa/ibHbix ysacTicax rinacTa o6pa6oTKa MoxeT 
npoAo/ixaTbca no Mepe 6ypeHi/ia Hosbix ckbsxhh Ha nnacT napa/iJie/ibHO c yxe 
pa6oTaioiuMMM no Ao6use He<t>TM nnn ra3a cKsaxuHaMM. 
10 BTopaa cutTyaunfl - Korna Ha crrapoM MecTopoxAeHwn 3HaHMTenbHo yna^ 

Ae6nT cymecTByioiunx m nHTeHCMBHo 3Kcn/iyaTnpyeMbix b npow/iOM ckbsxhh, 
ho M3secTHo ( mto 3anacw He<t)TM n ra3a eiue 3HaMHTe/ibHbie n Heo6xoAWMO 
yBe/iuMMib BHyTpwrinacTOBoe Aas/ieHi/te v\ TeMnepaTypy a/ia n3BJieneHHfl 143 
Henp ocTaBiunxcfl 3anacoa. 
15 B o6enx cwTyauMHx CKsaxwHbi, npo6ypeHHue ao nosBw nnacia 

repMeTM3npyK3T naicepaMM 5 Ha ypoBHe kpob/im nnacTa h npeABapwTe/ibHo 
pasMemaiOT a hmx a/ieicrpoAbi 7. Ec/in HaAO 3axesb s/ieicTpi/tHeocyio ayry 

TO/lbKO B OAHOM CKBaXMHe 5, TO 3/ieidpOflbl 7 COeAMHfllOT MexAy C060M 

onaBKOw BCTaBKotf, paccMMTaHHow Ha onpeAeneHHyio se/inMUHy TOKa, a 3aieM Ha 
20 hux noAaioT tok BbicoKoro HanpqxeHUfl n npn nosbiiueHnn HanpaxeHHfl n cunbi 
too noone pacn/iaa^eHMfl bctsbkh MexAy 3/ieiapoAaMM 3axnraeTca Ayra. Ec/in 
Ha ao 3axesb 3/ieicrpnHec»cyio Ayry MexAy AsyM* coccahmmm CKBaxuHaMM 
MecTopoxAennfl, to 3/ieiapoAbi 7 pa3Meiua*0T b c/ioe n/iacTa. o6/iaAaiomero 
Han/tysiueM 3/ieioponpoBOAHocTbio n o6ecnesnBaioT HaAexHwrt KOHTaicr c 3Thm 
25 c/ioeM. B noaaB/iaiomeM 6o/ibumHCTBe c/iynaes stmm c/ioeM aa/meTca 
BOAOHocHbiw c/iom, 3anera»oiunrt b nosBe n/iacTa. B T3kom c/iynae 3/ieicrpoAw 
7 pa3Mema>0T b BOAe, 3ano/iHfliowe£i CKBaxi/iHy b CMecu c He<t>Tb»o n ra30M b 
npocTpaHCTBe ao HMXHero Topua naicepa. HecfeTb, k3k 6o/iee /lericwM KOMnoHeHT 
CMecu, 0Ka3bisaeTcfl Bsepxy cTOS)6a xhakocth, a 80Aa - BHH3y. 
30 ripn noAase Toica BbicoKoro HanpaxeHHfl Ha 3/ieicrpoAu 7 sepe3 

coeA^HHTeribHwe aucoKOBO/ibTHbie xa6e/iM 1 1 ot nepeABMXHwx hctomhukob 
MMny/ibCHoro HanpaxeHMfl n moluhux eMtcocTew 12. a c/iysae 3axnraHnq 
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3/ieinpnMecKOM ayrn To/ibKO b oflHOM CKBaxuHe 6, npoMCxoAHT pacnnaB/ieHi/te 
BdaBKM, coeAMHSioiueM 3/ieicrpoflbi 7 m MexAy humw b cicsaxMHe B B03HnicaeT 
3/ieKTpnsecKaa Ayra 10. B c/iyMae, KorAa oahhm h3 3/ieicrpoAOB flB/iatoTca 
o6caAHwe Tpy6bi 6 CKBaxwHbi, noc/ie noAasn too BwcoKoro HanpaxeHHH 
3/ieinpoA 7 otboaat ot o6caAHwx Tpy6 6 n pa3pbiBaiOT KOHTaKTbi MexAy 
hmmh, b pe3y/ibTaTe nero Toxe B03Hw<aeT 3/ieicrpnMecKafl Ayra 8 b 
cKBaxuHe A. flpn aaxuraHnw aneicrpusecKoui Ayrw MexAy abyma coceAHUMn 
cKBaxuHaMU MecTopoxAeHUfl noBbiiuaiOT HanpaxeHHe Ha 3/ieicrpoAax 7 coceAHt/ix 
ckbsxhh ao TaKOw crreneHH, mto nponcxoAUT npo6ow n/iacTa no c/io© c 

MaKCMMa/lbHOM 3/ieKTponpOBOAHOCTblO (BOAOHOCHOMy c/ioio), ttnn 

npeABapvtTe/ibHo pa3orpesaJOT Hai46onee 3/ieicrponpoBOAHbiii c/iow rinacTa u npn 
noAAepxaHUM Heo6xoAHMoro HanpaxeHHfl Toxe 3axwraeTCfl a/ieicrpwMecKafl Ayra 
9 MexAy CKBaxuHaMM A u B c TeMneparypow n/ia3Mbi b Hew ao AecflTKOB 

TblCflH rpaAyCOB no Ue/lbCWJO B 3aBMCl*MOCTH OT BeJlHMHHbl HOMI/IHa/lbHbiX 

tokob. CKopocTb HapacTaHH* HanpqxeHnq m MaiccuManbHoe ero 3HaseHne 
3aBwcflT ot napaMeTpoB a/ieKxpusecKOM uenn. HeM 6o/ibiue paccTOflHue MexAy 
3/ietapoAaMH oTAe/ibHbix ckbsxhh, TeM 6o/ibiue 6yAeT MaKCMMa/ibHoe 3HaneHne 
ycTaHaB/iMBaioiuero Ayry HanpaxeHHa. C yBe/inMenneM AaBJieHMfl 
TeMnepaTypa n/ia3MW nosbiwaeTCfl. flpw TOKax ao 10000 A Ayra ropuT b 
pacce^HHOM BHAe, a npn 6onbiunx to Kax - b cxaTOM anAe. 3/ieicrpnHecKaa nyra 
AB/iweTCfl oahhm M3 bhaob pa3p?ma 8 ra3ax win napax, KOTopwrt 
xapaKrepn3yeTcn 6o/ibiuo£i nnoTHocTbto tok3, He6o/ibUJMM naAeHneM HanpnxeHUfl 
b cTBone Ayrn n bwcokom TeMnepaTypoti. B cb*3w c TeM, hto nio6afl 
s/ieiapuiMecKaf? uenb o6naAaeT nHAyKTMBHocTbio w eMicocTbio, to nyTeM 

BK/lJOMeHMfl B AaHHyiO Uenb AOnO/lHHTe/lbHUX orpOMHWX WHAyKTWBHOCTeft \A 

eMKocTew Ha noBepxHOCTw zbwwa Ao6nBaoTca 3anaceHHfl 3HaMWTe/ibHort 
3/ieiapoMarHMTHoCi 3Heprnn, KOTopafl npn p33Mu KaHHH uenn nepeMeHHoro Toica 
ocBo6oxAaeTCfl n nepexoAUT b Ten/iosyio aHeprwo. nacTb ee nepexoAMT 8 
Apyrwe bmaw 3Heprnn t a B03HHKwafl 3/ieicrpnHecicafl Ayra m oicpyxaioiuafl ee 
cpeAa AB/ifliOTCfl SHepronor/ioTMTeiiflMM. FloaTOMy a OKpyxatomert Ayry cpeAe 
nponcxoAHT HcnapeHne xwakow h TBepAort cocTaB/ia»ouinx rinacTa m BMemaiouxnx 
nopOA 3a cpaBHHTenbHO He6onbiuue npoMexyncn BpeMeHU npn oseHb Bbicoicoii 
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TeMneparype. Bee sto npuBOAwx k 3HawnTe/ibHOMy nosbiojeHHio 
BHyTpunnacTOBoro AaB/ieHwq u eme 6o/ibujeMy B03paciaHwo TeMnepaTypu 
nna3Mbi b ropamert Ayre, nosTOMy b ruiacTe ropaT Ayrn oneHb sucoKoro 
AaB/ieHnfl m TeMnepaTyp, KOTopwe nepeMetuaioTCfl bo BHyTputnnacTOBOM 
npocTpaHCTBe a 3aAaHHOM nopaaKe n noc/ieAOBaTe/ibHOCTH, o6pa6aTbiaafl ero Ha 
scert unw 3aAaHHOM sacTn n/iomaAH MecTopoxAeHwq, mto npuBoanT k pe3KOMy 
\A3MeneH\A\o HanpaxeHHo-AecfcopMHpoBaHHoro w TeMnepaTypHoro cocTo*Hnq 
onacTa no/ie3Horo MCKonaeMoro n BMemaioiunx ero nopoA. H3MeHaeTcq 
cucTeMa TpemHH m nop, noqB/iqjoicq nycTOTbi \a CBo6oAHbie npocipaHCTBa b 
ruiacTe 3a cmct ncnapeHnq TBepAwx \a xmakmx <J)a3. hto noone raweHi/tq Ayr 
npn8eAeT k eme oahomy nepepacnpeAe/ieHnio HanpnxeHnw ot ropHoro 
AaB/ieHUfl m 3T0 Toxe no/ioxme^bHo cKaxeTca Ha yBe/iHseHnn npwroKa He<J>Ti/i 
ia ra3a 8 CKBaxwHbi. Bq3K0CTb Hec(>TM b 3HasnTenbHOM deneHu 6yAeT cHuxeHa, 
BbDtoKeHbi cMo/iflHbie h napa<t>nH08bie cocTaB/iq*omi/ie HecfcTH b nopax n 
TpemMHax. 

06pa6oTKa Hecf)Tera30HOCHoro anacTa aneicrpusecKHMM AyraMi/i b 
npeAenax Mecropo>KAeHnq MoxeT 6wTb npupaBHeHa c tohkm 3peHnn cHwxeHi/iq 
ropHoro AaB/ieHUfi k noA3eMHow OTpa6oTKe 3amnTHoro onacTa Ha yro/ibHux 
MecTopo)KAeHnqx, KorAa c prqom pacno/ioxeHHoro nnacTa CHHMatOTca 
HanpaxeHM* ot ropHoro AaB/ieHi/m m o6/ierHaeTcq ero Aera3auna. Ho, KpOMe 
3Toro. b npeA/iaraeMOM cnoco6e npucyTCTByeT eme ue/ibiw p«A 3HasnTe/ibHbix 
npeuMymecTB. 

B more, noone o6pa6oTKw He<(>Tera30HocHoro nnacra MecropoxAeHwq 
3/ie»crpMMecKi4MM AyraMM pe3<o B03paciaeT cieneHb n3B^eseHnq u3 Hero 
He<t>TM h ra3a. kto no3BO/meT B03poAHTb k npoMbiui/ieHHort sKcanyaTaunn 
Aaxe AaBHO oTpa6oiaHHbie MecropoxAeHHq npn Hamsun b hux eme He 
M3B/ieseHHbix 3anacoa He<J)Tn 1/1 ra3a w npn6/in3HTbcq k, npaicrnMecKM, 
no/iHOMy n3B^eHeHwo stwx 3anacos H3 MecTopo)KAeHMM kbk dapbix, T3k h 
hobwx, T3K K3K o6pa6oTicy ruiacTos MeciopoxASHUM 3/ieKTpnMecjcwtMM AyraMU 
mo)kho ocyiuecTB/iflTb MHoroicpaTHo sepe3 Heo6xoAHMwe BpeMeHHue HHTepeanw. 

TaKUM o6pa30M, npeA/ioxeHHurt cnoco6 no380/iqeT no/iyMMTb 
3HaMMTenbHWM 3KOHOMMMecKn£i 3<txt>eicr npi/i ero ncno/ib30BaHnn n qB/ifleTcq 
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3KO/iornMecKM MHCTbiM cnoco6oM. Ero moxho ycnewHO ncno/ib30BaTb A/ifl 
noA3eMHOM ra3nc|)MKaunn yro/ibHbix n/iacTOB, mto 3HaMmanbHO noewcuT 
deneHb n3BJieicaeM0c™ yr/ia H3 3eMHbix Heap, cio3Bo/iht 3HannTe/ibH0 
yMeHbiuMTb 3arp«3HeHne oKpyxaioiuew cpeaw BpeAHUMH oTxoaaMM ropHOM 

5 npOMbllUJieHHOCTH (OTBa/iaMM nOpOflbl, OTKaMaHHblMW nOfl3eMHWMM BOnaMU M3 

cKBaxnH h ropHbix Bbipa6oTOK c bwcokhm coAepxam/ieM cepw h Apyrux 
apeAHbix npwvieceii, nonaAatomwx b BOAoeMbi) n y/iynujuTb sKo/iorwo 
Teppirropwii. Ha kotopwx 3aLneraioT no/ie3Hbie MCKonaeMwe. C noMombio 3Toro 
cnoco6a moxho Taicxe yHUHTOxnTb noA3eMHwe 3axopoHeHMfl h Morn/ibHutKM c 

10 oTxoAaMn BpeAHbix paAnoaKTMBHbix \a xMMnsecKnx BeiuecTB, cxwraa w ncnapqa 
mx noA seMfietf b nna3Me 3/ie*apwHecKnx Ayr 6e3 AOCTyna Knc/iopoAa 
BQ3Ayxa f m npermTCT8yfl, TeM caMbiM, wx pacnpocTpaHeHwio noA3eMHWMH BOAawn 
b Apyrwe MecTa. flpeA/iaraeMUM cnoco6oM moxho Ao6nTbca Bbin/iaB/ieHHH b 
noA3eMHwe Bbipa6oTKM M3 pyAHbix xun. Ten h /iuh3 MeTa/moB, HanpuMep, 

15 TaKnx K3K 3o/ioto, cepe6po h Apyrux, o6/iaAaioiunx oseHb bwcokom 

3/ieKTponpOBOAHOCTb»0. 
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1 

2 (DOPMYJIA H306PETEHHfl 

3 

4 

5 1 . Cnoco6 pa3pa6oTKM Hec})Tera30Bbix MecTopoxAeHttft n yBe/ii/meHi/tq 

6 deneHH M3B/ieseHnq He<J)TM n ra3a t cor/iacHO KOTopoMy s CKBaxwHax, 

7 npo6ypeHHbix Ha MecTopoxAeHi/iw. pa3Meiua»OT 3/ieicrpoAbi. repMeTunwpyioT hx 

8 naKepaMM h noAaioT k 3/ieiopoAaM nepeMeHHbiw, nocTosHHww u/iw 

9 nMny/ibCHbiM tok Bbicoicoro HanpflxeHMfl, OT/iiiHaiowwtfc?i TeM, mto 

10 CKBaxuHbi repMeTM3npyioT naicepaMU Ha ypoBHe icpos/in n/iacTOB, n noc/ie 

1 1 noflasM s^eiapusecKoro Toica pery/inpyoT napaMeTpw TOKa n HanpnxeHi/tfl w/nnn 

12 B3anMHoe pacno/ioxeHne s/ieicrpoAOB AJifl o6ecneMeHWfl bo3hmkhob6hi^(i 

13 3/ie<TpnMecKow Ayrw MexAy 3/ieicrpoAaMn, pa3MemeHHbiMn b, no MeHbwei* 

14 Mepe. oahom cKBaxwHe nnn MexAy 3/ieicrpoAaMH AByx coceAHwx cKBaxwH. 
15 

16 2. Cnoco6 no n. 1,OTiiWMaiomniicfl TeM. mto 3JieKTpnMecKi4e Ayru 

17 3axnraiOT nocpeACTBOM pacn/iasJieHHfl bctsbkm MexAy 3/ieiapoAaMi/t w/in 

18 pa3BeaeHneM koht3ktob 3/ieicrpoAOB b oahom CKBaxwHe, wnv\ nyTeM npo6oa 

19 npoMexyTKos MexAy 3/ieicrpoAaMn AByx coceAHnx ckbsxhh npn nosbiweHun 

20 HanpaxeHkifl Ha hwx. 
21 

22 3. Cnoco6 no n.l.oT/insaiomnMcfl TeM, mto 3Jie<TpnsecKne Ayru 

23 3axnraioT MexAy 3/ieicrpoAaMn b HecicojibKMx napax cKBaxnH MecTopoxAeHwa 

24 us Heo6xoAMMOM nocneAOBaTe/ibHocTn MeHflioT napbi cKBaxHH, MexAy kotopwmm 

25 3axnraioT 3/ieicrpMMecKMe Ayrw bo BHyTpnrwacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 no n.l.OT^nsaioiuviMCfl TeM, mto npw Heo6xoAHMOCTM 

28 noAAepxaHUfl 3aAaHHbix se/inMHH BHyTpurwacTOBoro Aas/ieHWfl \a TeMnepaTypw 

29 He0TM m ra3a, npouecc o6pa6oTKM n/iacToe a/ieicrpwMecicMMH AyraMn noBTopaioT 

30 MHoroxpaTHO sepea Heo6xoAMMbie BpeMeHHbie i/tHTepBanw. 
31 
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